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Anatomy  of  an  Aminimide 
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Aminimide  properties  are  controlled  through  variation  of  the  three  basic  functionalities 
Polymerizable  aniline  group  can  be  placed  on  either  end  (R^  or  R^) 


What  Causes  the  One-pot  Reaction  to  Fail?  - 


CL 


Dimethyl  hydrazine  reacts,  while  diphenyl  hydrazine  does  not. 


What  Causes  the  One-pot  Reaction  to  Fail?  - 
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^  groups  required  to  synthesize  electron-donating  amlnimide-based  aniline 
monomers  cannot  delocalize  charge  sufficiently  to  drive  reaction. 


Synthesis  of  Typical  Electron-Withdrawing  Aminimide  Monomer 
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Yield  was  moderate  because  the  hydrazine  derivative  is  somewhat  bulky  and 
because  some  product  is  lost  in  the  purification  process. 


Attempted  Syntheses  of  Electron-Donating  Aminimide  Monomers  - 
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Attempted  Syntheses  of  Electron-Donating  Aminimide  Monomers  - 


Purification  of  Aminimides  from  Crude  Reaction  Mixture 
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Results  indicative  of  multiple  partially  completed  mechanistic  pathways 


Alternate  Aminimide  Mechanistic  Pathways 


Polymerization  of  Substituted  Anilines 
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Methodology  for  Polymerization  of  Substituted  Anilines 
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Alternate  Synthesis  of  Aminimide  Polyanilines 


Aminimide-Based  Polyanilines  -  Conclusions 
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Actuation  Mechanism  for  Seif-Doped  EA  Poiymers 
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Self-doped  EA  Polymers  Resemble  Responsive  Gels 


How  Do  We  Expect  Self-Doped  Polymers  to  Perform? 
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CD  Spectrum  of  Chiral-Doped  Polyaniline 
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Reproducibility  of  CD  Spectral  Measurements 


Conformation  of  Self-Doped  Polyanilines  Depends  on  Oxidation  State 
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Molecular  Mechanics  of  Electroactive  Polyanlllnes 
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Chiral  Processing  Alters  Self-Doped  Polymers 


u 

CO 


X 

CL 


Effect  of  Nafion  Electrolyte  on  Polymer  Colling 
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Construction  and  Testing  of  Poiymer  Actuators 
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Bender  Polymer  Properties 


Material  Test  Matrix  and  Results 
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-  Polyaniline  Conformational  Studies 


Conduction  Model  for  Linear  Actuators 


Conclusion:  high  conductivity  required 


Variation  of  Current  Aiong  Linear  Poiymeric  Actuator 
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Conductivity  Modei  for  Ceii  Actuators 
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Desired  Material  Properties  for  Self-Doped  Actuators 
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Molecular  Mechanics  of  Self-Doped  Polythiophenes 


CD 

T“ 

CSJ 

o 


■o 

<D 

a 

o 

■D 

I 

o 

(0 

s 

(0 

c 

0 

(0 

0 

m 

Q.  43 

£  S 

o  c 
o 

0  '43 
C  0 
O  "0 

■  MB  BHHBi 

iS  o 

3  if. 

o  o 

0 

o 


c 

o 


U 

c 

3 


0 

£ 

O 
■■■■ 

- 

£  0 

5.  ^ 

D)  0 


C 

o 

o 

T3 

0 

E 


0 

0 

C 

0 

a 

o 


0  o 

0.  Q. 


0 

_D 

O 

w 

iL 

0 

-!-> 

0 


CO 

o 

CO 

<M 

(N 

I 

o 


cc 

CO 

o 

CO 

CM 

I 

o 


II 

cr 


.i 

0 

0 

0 

& 

O 


0 

N 

0 


0  -p 

^■43 
O  0 
0-2 

•5  g 

1  « 

O  0 
3  JO 
■o  O 

£  0 

2  0 
■§2 
a  0 

c  o 

.2  g 

□  (0 
O  N 

«  S 

O  2 


Option  Program  -  Technical  Objectives 


Candidate  High-Conductivity  Seif-Doped  EAPs 
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